Differences in substrate specificities of alpha and beta platelet-derived growth factor (PDGF) receptors. Correlation with their ability to mediate PDGF transforming functions.
Recombinant expression of either the alpha or beta platelet-derived growth factor (PDGF) receptors in 32D hematopoietic cells allows efficient coupling of PDGF with mitogenic and chemotactic signaling pathways inherently expressed by those cells. PDGF-BB stimulation of 32D-alpha R or beta R cells results in anti-P-Tyr recovery of cellular proteins possessing similar as well as distinct phosphotyrosine signals. Comparison of the ability of each receptor to couple with known second messengers revealed that both receptors associated with and/or tyrosine phosphorylated phospholipase C-gamma (PLC gamma) and phosphatidylinositol 3-kinase (p85) with similar stoichiometry. However, the beta platelet-derived growth factor receptor (PDGFR) was significantly more efficient at in vivo tyrosine phosphorylation of GTPase-activating protein (GAP). Similar differences in binding affinity for GAP were observed in NIH/3T3 cells which express both receptors. To quantitate the affinities of each receptor for GAP or PLC gamma, we utilized baculovirus-expressed alpha and beta PDGFRs purified by anti-P-Tyr affinity chromatography. Exposure of immunoblots containing bacterially expressed GAP or PLC gamma to activated alpha or beta PDGF receptors led to a comparable high affinity binding of each receptor to PLC gamma, while the beta PDGFR showed a 5-fold higher binding affinity for GAP. In an effort to correlate differences in their substrate specificities with biological properties of the receptors, we compare their abilities to enhance PDGF-A transforming function in NIH/3T3 cells. Cotransfection of PDGF-A with the alpha PDGFR increased PDGF-A transforming activity by approximately 2-fold. However, cotransfection with a chimeric receptor with the catalytic domain of the beta PDGFR but possessing alpha PDGFR ligand binding properties resulted in 17-fold enhancement of PDGF-A transformation. These findings argue that differences in alpha and beta PDGF receptor substrate specificity in NIH/3T3 fibroblasts correlate with greater transforming activity mediated by the beta PDGFR.